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[Name of Invention] Stay Damper Adjusting Equipment for the Luggage Door 
[Summary] 

[Purpose] The operation force of the gas-system stay damper for an automobile luggage door can be 
adjusted according to change in temperature or physical weight. 

[Structure] The slider 10 is guided to the hinge arm 2 of the luggage door so that it can slide along this 
hinge arm. The slide actuator using motor 21 belongs to this slider as well as being hinged with the end 
area of gas-system stay damper 3, the other end of which is hinged onto the body side. By operating 
motor 21 with the operation of manual switch 35, the slider 10 moves causing the stay dumper 3 to rotate 
and hinge arm 3 to be controlled to rise and fall. 
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[See the original] 
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[Range of Patent Claims] 
[Claim 1] 

The slider is guided to the hinge arm of the luggage door so that it can slide along this hinge arm. The 
slide actuator using the motor belongs to this slider as well as being hinged with the end area of 
gas-system stay damper, the other end of which is hinged onto the body side. Moreover, responding to the 
manual switch and the operation of this manual switch, with the stay damper having the slider rotating 
based on the center of one end area, the motor is controlled so that the hinge arm rises and falls. This 
invention is characterized by the fact that the stay damper control equipment of the luggage door installs 
the motor control circuit that controls the motor mentioned above. 

[Claim 2] 

The slider is guided to the hinge arm of the luggage door so that it can slide along this hinge arm. The 
slide actuator using the motor belongs to this slider as well as being hinged with the end area of 
gas-system stay damper, the other end of which is hinged onto the body side. Moreover, when the door 
becomes unlocked, the balanced-lever lift position censor that detects the balanced-lever lift position of 
this luggage door and the detected signal of the balanced-lever lift position censor is inputted, and with 
the stay damper having the slider rotated based on the center of one end area, the motor are controlled so 
that the hinge arm rises and falls, and the detected signal becomes a set level. This invention is 
characterized by the fact that the stay damper control equipment of the luggage door installs the servo 
control circuit that controls the rotation of the motor mentioned above. 

[Detailed Explanation of the Invention] 
[0001] 

This invention is related to the stay damper control equipment of the luggage door that enables the 
operation force of gas-system stay damper of automobile luggage door to be adjusted. 
[0002] 
[Prior Art] 

The gas-system stay damper 3 installed between the hinge arm 2 and the body of the type of luggage door 
1 shown in Fig. 4 not only is lifted upward adding to the operation force when the door is unlocked but 
also is balanced with the load of the luggage door 1 . This type of gas-system stay damper is sealed with 
gas and oil in the cylinder room of both sides of the piston, and both sides of cylinder rooms are 
connected with a bulb. At the time of compression, it [the stay damper] separates from the piston and at 
the time of extension it moves toward the piston side without flow path resistance. By regulating the 
piston speed when attenuation force occurs due to the flow path resistance, the open/closing speed of 
luggage [door] is balanced. 
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[0003] 

[Problems that this Invention Solves] 

However, the problem is that the balanced condition may collapse from the optical condition due to the 
change of pressure because a change in temperature of the sealed gas of stay damper 3 or because of the 
addition of components such as rear spoiler 4, high mount supe lamp 4a, luggage carrier 4b and so onto 
the luggage door 1. In short, when the temperature drops, the balanced-lever lift force lessens by the 
control of the luggage [door] and when the temperature rises, it will be lifted up rapidly. 
[0004] 

This invention aims at providing the stay damper control equipment for the luggage door so that the 
operation is easily adjusted with the operation of a switch according to the change in temperature or in 
physical weight of the luggage door. Another purpose is that the stay damper control equipment for the 
luggage door automatically controls the balanced- lever lift position constantly regardless of temperature 
change or- the addition of luggage door components. 
[0005] 

[Means of Solving the Problems] 

This invention is characterized according to claim 1: to attain the purpose above by the fact that the motor 
control circuit is installed that controls the rotation of the motor so that the hinge arm can rise and fall by 
the slider rotating based on the center of one end area of the stay damper. This slider rotates responding to 
the manual switch and the operation of this manual switch. The slider is guided to the hinge arm of the 
luggage door so that it can slide along this hinge arm. The slide actuator using the motor belongs to this 
slider as well as being hinged with the end area of gas-system stay damper, the other end of which is 
hinged on the body side. 
[0006] 

In order to achieve the other purpose according to claim 2, the slider is guided to the hinge arm of the 
luggage door for the automobiles so that it can slide along this hinge arm. The slide actuator using the 
motor belongs to this slider as well as being hinged with the end area of gas-system stay damper, the other 
end of which is hinged on the body side. Moreover, when the door becomes unlocked, the balanced-lever 
lift position censor that detects the balanced-lever lift position of this luggage door and the detected signal 
of the balanced-lever lift position censor are inputted. With the stay damper having the slider rotated 
based on the center of one end area, the motor is controlled so that the hinge arm rises and falls, the 
detecting signal becomes a set level. 
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[0007] 
[Function] 

In the case of claim 1, when the luggage door is unlocked, according to the balanced-lever lift position or 
the operation force of the luggage door, the motor control circuit rotates the stay damper through the 
slider in the corresponding direction causing the hinge arm to rise and fall if operating the manual switch 
for the desirable control position of the assigned door. The circuit stops the switch operation. If necessary, 
it repeats the switch operation. 
[0008] 

In the invention of claim 2, when the luggage door is unlocked, the detecting signal corresponding to the 
level of the balanced-lever lift position is inputted to the servo control circuit, the servo control circuit 
then rotates the motor in the corresponding direction where the detecting signal becomes either below or 
above the assigned level and stops when corresponding to the assigned level. 
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This will lead the stay damper to rotate so as to adjust the rise and fall of the hinge arm, which causes the 

luggage door to adjust to the assigned balanced-lever lift position. 

[0009] 

[Working examples] 

Fig. 1 shows the servo control system adjusting equipment added to the stay damper 3, which itself is a 
prior art that is attached between the body side in the door opening area and the hinge arm 2 installed in 
the base end area of the luggage door 1 as shown in Fig. 4. This stay damper is hinged to piston rod 32 on 
one end area and to the body area with pin 3b. The end area of cylinder 3c is hinged with board-shaped 
slider 10 guided by hinge arm 2. 
[0010] 

In short, this slider forms a long hole 11 on both sides of the direction along the straight-line area 2a of 
hinge arm 2. At the same time, the hinge arm 2 passes through a long hall 11 by way of washer 12a that 
passes bolt 12. Bolt 12 is twisted on the other side and welded to hinge arm 2 so that bolt 12 does not 
move, by which the slider 10 is guided with bolt 12 so as to slide. Pin 13 and its narrowed gutter 13a on 
the interim position of slider 10 are installed and the insertion hole of the end area 3d of cylinder 3c is 
inserted into the gutter 13a which can freely rotate. Also, the end area of the lever that connecters slide 
actuator 20 that is installed the lower surface of hinge arm 2 is fixed on the end area of the main part. This 
slide actuator converts motor 2 1 having a brake and its rotation to straight movement and is composed 
with gear box 22 that makes lever 14 set back movement. Therefore, according to the relationship of the 
position of the straight area 2a of hinge arm 2 with pin 3b, that is; the relationship of pin3 approaching 
direction A, which is toward the door end, when the original position of slider 10 moves in this direction 
shown in the actual line in Fig.l, it pushes up hinge arm 2 and when it moves in the opposite, it moves 
hinge arm 2 downward. 

[0011] 

As shown in Fig.3, on the peripheral area lb around the installation position of stay damper 3 in the door 
opening area lc, the load censor 30 is installed as the balanced-lever lift position censor that is filled in 
with elastic material 31. Also, on the peripheral area that installs the striker for the door lock of the door 
opening area lc, switch 35 (Fig.l) of the normal open [?: phonetic] that detects unlocking of the luggage 
door 1 is adjoined to the striker. This load censor is added to the load weight corresponding to the 
balanced-lever lift position the door lock mechanism is unlocked when the peripheral area of the 
corresponding position of luggage door 1 touches to it. 
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[0012] 

The load censor 30 is connected with servo control circuit 37 that makes the detection signal at the time 
that luggage door 1 is unlocked inputted and controls the rotation of motor 21 in a normal/opposite 
direction so that the detection signal level is at the standard level. Switch 35 is connected with the power 
supply circuit 36 that temporarily supplies the power supply voltage with servo control circuit 37 as long 
as the control operation needs and unlocks the brake of motor 21 during that period. 

[0013] 

The operation of the stay damper control equipment of the luggage door constructed like this is as follows. 
When the luggage door is unlocked and switch 35 becomes ON automatically, power supply circuit 36 
starts the operation of servo control circuit 37 and cancels the restriction of the movement of motor 21. 
Servo control circuit 37 slides the slider 10 in the door end direction A or opposite direction toward the 
main part depending on whether the detection signal of load censor 30 is above or below the standard 
level. And after completing the adjustment, it suspends supplying electricity from the power supply 
voltage and starts the restriction of the movement of motor 21 in that adjustment position. 

[0014] 

In short, when the load weight of the luggage door 1 increases or the temperature drops and the position 
of luggage door 1 at the time the door unlocks fluctuates downward, stay damper 3 moves in the door end 
direction A and pushes back the luggage door 1 upwards supporting the position near pin 3b of hinge arm 
2. In case the physical weight is reduced or the temperature rises, it [stay damper 3] moves toward the 
opposite hinge area and lowers luggage door 1. When this occurs, if the length of stay damper 3 is 
extended or contracted causing the operation force to change a little, and the position adjustment is 
conducted including the amount of this fluctuation. 

[0015] 

Moreover, by installing the switch in the car, instead of installing the unlocked detection switch for the 
luggage door, it is possible to unlock the door when necessary and to operate a type of servo circuits 
mentioned above only at the set time. As a rotation position censor, it is possible to install the rotation 
censor such as a rotary encoder and so on at the rotation shaft of hinge arm 2. 
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[0016] 

Fig.5 shows the adjustment position of luggage door 1 having a manual switch operation system. In this 
case, motor 21 that drives slider 10 mentioned above is composed of motor control circuit 41 using a 
up-down switch 40 installed in the car, a recoil switch that operates upward or downward and recovers to 
the neutral position when released. In short, by moving the recoil switch 40 above or below the neutral 
position, +voltage or polarity is reversed to motor 21 from the power supply and the drive input for 
positive rotation or converse rotation is supplied. During this time the drive input that cancels the motor 
brake is supplied. Accordingly, when the loads are changed or when the season changed, the drive input is 
set repeating several times as necessary while confirming the sense of operation at the time of spring up 
position and pushing up. 

[0017] 

[Effects of the Invention] 

As mentioned above, according to the invention of claim 1, when the operation force of stay damper is 
fluctuated when the seasons change and when adding components to the luggage door, the balanced-lever 
lift position or the operation force is easily adjusted by a switch operation. When the sealing pressure of 
gas damper drops due to use, the operation force of the luggage door is unified. According to the 
invention of claim 2, regardless of the change in sealing pressure and weight change of the luggage door, 
the balanced-lever lift position can be constantly controlled automatically. 

[A Simple Explanation of Drawings] 

[Fig.l] This is the side view of essential part and attached circuit of stay damper adjusting equipment of 
luggage door in the first working example of this invention. 
[Fig. 2] This is a flat drawing of the hinge arm area involved. 

[Fig.3] This shows the drawing of the installation area of load weight censor of the working example 
involved. Fig. A is a side view and Fig. B is an angled view. 

[Fig.4] This is the outline side view of the luggage door aimed at in the working example involved. 
[Fig.5] This is the attached circuit of stay damper adjusting equipment of the luggage door according to 
another working example of this working example. 
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[Explanation of numbers] 

2. Hinge arm 

3. Stay damper 
10. Slider 

20. Slider actuator 

2 1 . Motor 

35, 40. Switch 



[Fig.2] 



[Fig.3] 



[See the original] 



[See the original] 



[Fig.4] 



[Fig.5] 



[See the original] 



[See the original] 



Normal rotation 



Converse rotation 



Brake cancellation 



Motor control circuit 4 1 



CONFIDENTIAL UNDER PROTECTIVE ORDER 
DRAFT - 7/23/02 C'¥Documents and Settings ¥parra_rs¥Loca J Settings¥7bmporary Internet 

Files¥OLK9B¥Japan Patent Office No. 7-ms.doc 



I- * 



[Fig-1] 



[See the original] 
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